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Abstract:
Background: Recent research has indicated that the diets of many US children are not meeting
established dietary recommendations. Parent-based nutrition education has been identified as an
option to influence children in adopting healthful dietary practices. This study sought to explore
how an online school-supported nutrition program for parents and guardians can address this need.
Objective: To determine if a four-week school supported online parent nutrition education program
created knowledge and/or potential behavioral change for participants.
Design: The study was originally designed as a qualitative research study intended to include up
to 100 participants. As a result of limited participation (1 participant), the study was evaluated as
a case study.
Participants/setting: Parents or guardians had to be 18 years of age or older with children under
18 years of age who lived at home; willing to participate in the study and attend all four nutrition
education sessions; and have access to the internet.
Main outcome measures: Major changes in knowledge and behavior following nutrition education.
Statistics: No statistical analysis was undertaken. Participant responses to the pre- and post-survey
questions were evaluated, compared, and reported.
Results: Results indicated that the nutrition education lessons helped to increase the participant’s
nutrition knowledge in three areas. A reduction in knowledge was observed for two areas. Results
also revealed a positive change in behavior for two areas and a reduction in behavior for five areas.
Conclusion: The four-week school supported nutrition education program was effective in
increasing the nutrition knowledge of the parent enrolled in the study and facilitated positive
dietary behavior changes for the parent and her child/children. Future research is needed to
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determine if increased participation, involvement of children within the program, and changes to
the assessment methods and program timing could result in a greater impact.
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Introduction
There is a need for American children to adopt healthier dietary habits. Recent research
suggests that many U.S. children are consuming diets that are not meeting established dietary
recommendations.1,2 Some of the specific concerns cited are low vegetable intake, skipping of
breakfast, increased consumption of sugar-sweetened beverages and childhood obesity.3-5 It is,
therefore, important that the necessary educational structures be put in place to support children in
adopting healthier dietary practices.
One established option for supporting healthy food choices has been nutrition education.
Several research studies have been undertaken to investigate approaches that are successful in
teaching children about nutrition.6-11 These include face to face instruction, social media networks,
online classes, parental education, and combine approaches.6-11
The benefits of parental education have not gone unnoticed. Parents have a significant
influence in shaping the dietary preferences of their children.12 A systematic review by Black et
al., showed that family-based nutrition programs were effective in reducing dietary fat intake and
increasing fruit and vegetable consumption.13 In another study, Murimi et al., revealed that a
multicomponent age-appropriate nutrition education approach, which engaged parents and their
children for a period of ≥ 6 months, showed that once there was fidelity and adequate alignment
between the stated objectives, the intervention and desired outcomes were more likely to be
successful.14 Khokhar et al., who conducted the Digital Education to Limit Salt in the Home
(DELISH) study with parents, indicated through this study, that a five-week web-based program
for parents of primary school children on salt-specific educational messages, was effective in
facilitating a reduction in salt intake.15 The studies mentioned are a representation of available
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evidence supporting parent-based nutrition education, as a means of influencing children to adopt
more healthful dietary practices.
This study sought to address the gap in the literature, which indicated a lack of research on
school-supported online nutrition programs that were targeted at parents and guardians only.
Therefore, the purpose of this graduate student research study was to determine if a four-week
school supported online parent nutrition education program, offering nutrition education
presentations, food demonstrations, question & answer (Q & A) segments, and educational
handouts could create a change in nutrition knowledge and behavior of parents and guardians.
Should results from this study indicate that the program was effective, Upland Unified School
District (Upland USD) would replicate the program in additional schools within the district.
Two Loma Linda University (LLU) Nutrition and Dietetics graduate students partnered
with Upland USD, to conduct a graduate student research study. The study determined if a fourweek school supported online parent nutrition education program created knowledge and or
behavioral change for participants. The study was originally referred to as the P.I.C.N.I.C. study,
which is an acronym for “Parents Influencing Children’s Nutrition Intake and Choices”. The
expected outcome was that parents and children alike would benefit from a better quality of life.
This expected outcome could be a result of increased nutrition knowledge, leading to new dietary
habits and reduction in risk of disease.
Research Requirement
A maximum of 100 individual parents or guardians of children from Upland Unified
School District (UUSD) elementary schools (Citrus, Baldy View, Cabrillo, and/or Upland) and the
surrounding community were to be recruited. The study allowed for one parent or guardian per
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household to participate. The principals involved from the elementary schools assisted with
recruitment and sent a flyer announcement of the nutrition education program to the prospective
participants via the schools’ email, Instagram, or school website. In addition, flyers were posted
in the surrounding communities and Loma Linda University approved social media. Originally,
recruitment was done at Citrus Elementary School only. Due to zero enrollment during the initial
recruitment period, the research study was also opened to parents or guardians of children in the
extended community and other UUSD elementary schools listed.
Inclusion Criteria:
•

Parents or guardians had to be 18 years of age or older with children under 18 years of age
who lived at home

•

Parents or guardians needed to be willing to participate in the study and attend all four
nutrition education sessions

•

Parents or guardians needed to have access to the internet

Exclusion Criteria: There was no exclusion criteria.
Methods
Tools identified for this study were the pre-survey, online nutrition education program,
nutrition handouts, and post-survey.
1. An online pre-survey was made available following completion of the informed consent
process. This survey was administered via LLU Qualtrics Survey Software and took up to
five minutes to complete. The development of the pre-survey was undertaken by the
graduate students with use of questions from the General Nutrition Knowledge
Questionnaire developed by the LLU School of Allied Health Professions nutrition faculty.
6

Assigned LLU faculty provided guidance to the graduate students in the development of
the pre-survey. The pre-survey was provided prior to the commencement of the nutrition
education series and was to be completed in order to be enrolled in the nutrition program.
A Spanish translation of the pre-survey was provided for Spanish-speaking participants.
2. The nutrition education program was offered online for one hour weekly over a period of
four consecutive weeks. Online instruction was provided via Zoom.
The schedule for each nutrition education session was as follows:
•

10-minute icebreaker or review

•

25-minute pre-recorded educational PowerPoint (PPT) presentation

•

15-minute pre-recorded food demonstration

•

10-minute interactive Q & A segment

Over the four-week period, one pre-recorded nutrition presentation was provided each week:
•

Week One: Overview of MyPlate

•

Week Two: Facts About Sugar, Salt, and Fat

•

Week Three: Reading Nutrition Labels

•

Week Four: Healthy Eating on a Budget
A 15-minute pre-recorded food demonstration immediately followed each educational PPT

presentation. Hereafter, participants had the opportunity to ask questions during a Q & A segment.
Spanish translators from Upland USD were available during the 10-minute icebreaker/review
period, as well as the Q & A segment to translate as necessary. Pre-recorded content for the
nutrition presentations and food demonstrations was translated prior to the sessions and Spanish
subtitles were added to these pre-recorded videos.
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3. An educational handout was provided for each topic covered during the four-week nutrition
series. Following each session, the relevant educational handout and food demonstration
recipe was emailed to all participants by the graduate students. These handouts were
accessed from the United States Department of Agriculture (USDA) Choose MyPlate
website, and other reliable sources for nutrition information. These educational handouts
were also provided in Spanish.
4.

An online post-survey was made available upon completion of the nutrition education
program and took five to ten minutes to complete. The survey was provided to the
participant who attended all four nutrition education sessions. This survey was formatted
similarly to the pre-survey but included qualitative questions at the end, to determine
nutrition knowledge and behavior change. The post-survey became available to the
participant as an external link via email, following completion of the last nutrition
education session. A Spanish translation of the survey was also provided. Survey
evaluations were undertaken by the graduate students following guidance from the LLU
statistical department.

Procedures
Parents and guardians of children under 18 years of age from the elementary schools
received a flyer announcement from the principal of each school via email, school’s social media,
and school’s website, with information about the nutrition research study. A link to register was
located on the flyer. A flyer announcement was made available to the community via UUSD social
media, and website, as well as Loma Linda University approved social media. Flyers were also
posted in surrounding communities.
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The flyer contained a link for interested parents and guardians to access the LLU Qualtrics
sign up site where they filled out their name, email address, and preferred language of
communication. One parent or guardian was eligible to sign up per household. Access to the
Qualtrics sign up site was available until the start of the first nutrition education session.
The graduate students sent the second Qualtrics link to parents and guardians, which
allowed them access to the registration site. This link was to be emailed to the first 100 eligible
persons who expressed interest in the study. Interested individuals obtained further details about
the study through an information sheet, upon accessing the first page of the second Qualtrics link.
After deciding to volunteer for the study, they electronically signed their name, provided their
email address, and a time stamp to represent consent. Access to the pre-survey was immediately
made available for completion of official registration.
Graduate students sent subjects an email of gratitude for consenting to participate in the
study, along with a recurring link to information on how to access the four-week nutrition
education series on Zoom.
Each nutrition education session began with an icebreaker or review of the previous week’s
topic. Following this activity, subjects engaged in a pre-recorded PPT presentation and food
demonstration, which utilized foods typically grown as part of the Upland Unified School
District’s “Farm to School Program”. Thereafter, subjects had the option to participate in a Q & A
segment. All education sessions were facilitated by the two LLU graduate students. A Spanish
translator from Upland USD was also present during the program, to assist with translations as
necessary.
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Topics covered in the four-week nutrition education program were:
•

Week One: Overview of MyPlate. || The first session provided information on the five food
groups, benefits of eating a variety of foods and food substitution. Following the PPT
presentation, a pasta salad recipe was demonstrated.

•

Week Two: Facts About Sugar, Salt, and Fat. || The second session in the nutrition series
provided information on food sources of sugar, sodium, and fat; highlighted health
concerns related to excessive consumption and included tips for using less. Participants
had an opportunity to see the application of the concepts taught during the food
demonstration of a Pizza Bun recipe.

•

Week Three: Reading Nutrition Labels. || This session provided instruction on reading,
understanding, and comparing nutrition labels. Concepts were reinforced during the food
demonstration by reading the label on a can of black beans, which was used to make a
Black Bean Dip.

•

Week Four: Healthy Eating on a Budget. || The last nutrition education session offered tips
for meal planning, grocery shopping, and meal preparation on a budget. A recipe
demonstration of a strawberry-orange breakfast parfait followed this activity.
Prior to the close of each session, participants had the opportunity to ask questions related

to the topic and received answers in response to their questions. The Upland USD Spanish
translator was available to assist with translation during this segment. After each session, the
handouts and recipes were sent to the participants by email.
At the end of the four-week nutrition education series, participants who attended all four
sessions were emailed a link to access and complete the required online post-survey. The survey
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was administered with use of the LLU Qualtrics Survey Software and took five to ten minutes to
complete. Access to the post-survey was available for completion and remained open for one
week.
Research Study Risks and Benefits
There was a minimal risk of breach of confidentiality and feeling uncomfortable answering
questions. To minimize the risk of breach of confidentiality, the research study used a software
that allowed subjects to submit the questionnaire anonymously. After the questionnaire was
finished, the participant submitted the survey electronically. To minimize the risk of feeling
uncomfortable answering the survey questions, the participant had the option to stop answering
the questions at any time, skip a question, or choose not to submit answers at the end.
Benefits of this study included increased nutrition knowledge, positive dietary behavioral
change and parental influence, improved dietary habits of children and by extension, decreased
disease risk, and better quality of life.
Study Participant
Following announcement of the program to parents and guardians from the schools of
UUSD and surrounding communities, a total of twelve parents showed interest in the research
study. Of the twelve parents recruited, only five parents consented to be part of the nutrition
education program. Of the five official participants, two of them attended the first and second week
of the nutrition education sessions. During week three and week four, only one participant attended
the nutrition education sessions. As a result, only one parent fully completed the four-week
nutrition program, while others partially attended or did not attend at all.
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The one participant who completed the nutrition research study is a 50-year-old Hispanic
female with two children. The participant indicated that she attended high school and received a
high school diploma or equivalent qualification (GED) (Table 1).
Table 1 Demographics (N=1)
Gender

Age

Number of
Children

Female

50

2

Highest Level of
Education
High School
Diploma or
equivalent (GED)

Ethnic Origin
Hispanic

Results
The pre- and post-survey responses of the knowledge and behavior-based questions were
compared. Differences in responses were evaluated and categorized as a positive change in
knowledge or behavior (highlighted green on table 2), or a reduction in knowledge or behavior
(highlighted red on table 2). Areas where there were no knowledge or behavior changes, are
highlighted gray on table 2.
Positive Change in Knowledge:
Results indicated that the nutrition education lessons, helped to increase the nutrition
knowledge of the parent who participated in the nutrition education sessions. Evaluation of survey
responses revealed positive changes in knowledge on plant-based protein food sources, healthier
salt alternatives, and strategies to save time during meal preparation.
As indicated in table 2, pre-survey responses to the question about plant-based proteins
were, “lentils” and “black beans”, while post-survey responses were “lentils, black beans”, and
“tofu”. The pre-survey response to the question about healthier alternatives to salt was “no salt
seasoning blend”, while post-survey responses were, “herbs, onion powder, garlic salt”, and
“paprika”. The pre-survey responses to the question on strategies to save time during meal
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preparation were meal prep, meal planning and shopping for ingredients a week ahead. Post-survey
responses were the same, in addition to prepare recipes with more servings and store extra food.
(Table 2)
Reduction in Knowledge
A reduction in knowledge was observed for the areas which focused on foods with added
sugar and practices to help prevent food wastage.
Pre-survey responses to the question on foods with added sugar were “cookies, muffins,
juice drinks, hot chocolate, ketchup” and “BBQ sauce”, while post-survey responses were “juice
drinks, fruit snacks, ketchup” and “BBQ sauce”. Pre-survey responses for the question on practices
to prevent food wastage were, store foods as recommended, freeze extra food for later, proper meal
preparation and adequate food portioning, read and use food products before expiration date,
follow a grocery shopping list and meal planning. Post-survey responses were “freeze extra food
for later use, read and use food products before expiration date”, and “follow a grocery shopping
list”. (Table 2)
No Change in Knowledge
There was no change in knowledge for the areas assessed on MyPlate food groups, high
fiber foods, health condition that fiber can help, healthy sources of fats and oils, number of calories
in two servings of a food product and the ingredient which was highest on a specific ingredients
list.
Pre- and post-survey responses for the question on MyPlate food groups were “grains, fruit,
dairy, vegetables” and “protein”. Pre- and post-survey responses for the question on high fiber
foods were “oatmeal, apple” and “corn”. For the question on a health condition that fiber can help,
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the pre-and post-survey response was “constipation”. Pre- and post-survey responses for the
question on healthy sources of fats and oils were “olive oil, nuts” and “avocado”. When asked to
identify the number of calories in two servings of a given food product, the pre-and post-survey
response was “340 calories”. Finally, when asked to identify the ingredient that was highest on a
specific food ingredients list, the participant indicated “sugar” on the pre-and post-survey.
Positive Change in Behavior
Results from the study revealed positive changes in behavior. This was observed for the
areas assessed on types of beverages the child or children consumed weekly, and the criteria used
to choose vegetables and fruits.
The pre-survey response to the question on types of beverages consumed by child/children
weekly was “none”, while post-survey responses were “water” and “sparkling water”. Pre-survey
responses for the question on criteria for choosing vegetables and fruits were organic/non-GMO
and seasonal, while post-survey responses included these same criteria, in addition to easily
accessible.
Reduction in Behavior
A reduction in behavior was noted after evaluating responses to the questions on types of
snacks eaten by the child or children daily, frequency of soda consumption by child or children,
preferred oils or fats used in meal preparation, categories looked at when reading food labels and
shopping habits.
Pre-survey responses for the area, snacks eaten by child/children daily were “fruits,
vegetables, milk, cheese, and/or yogurt” while post-survey responses were “milk, cheese, and/or
yogurt”. The pre-survey response to the question on soda consumption frequency by child/children
14

was “never” while the post-survey response was “once per month”. In response to the question on
preferred oils or fats used, the participant indicated, “olive oil, avocado oil, peanut oil, vegetable
oil, avocado” and “olives” in the pre-survey, while post-survey responses were “avocado” and
“olives” only. Also, in response to the question on categories looked at during label reading, presurvey responses were “fat, cholesterol, sodium, carbohydrate, added sugar, protein, fiber,
vitamins” and “minerals”, while post-survey responses were “fat, cholesterol” and “sodium” only.
The last area where a reduction in behavior was seen was for the area on shopping habits. Presurvey responses were, follow a budget and shop for seasonal fruits and vegetables, while the postsurvey response was “compare nutrition facts labels by price” only.
No change in Behavior
There was no change in behavior for the areas assessed on cups of fruit eaten by child or
children daily, cups of vegetables eaten by child/children daily, household items used for food
preparation, how often the household eats fried foods, use of low or fat-free dairy, frequency of
fast-food consumption by the household, and frequency of food label reading when shopping.
The pre- and post-survey response to the question on cups of fruit eaten by child or children
daily was “2 cups”. A pre- and post- survey response of “2 cups” was also indicated for the
question on cups of vegetables eaten by child/children daily.
Pre- and post-survey responses for the question on household items used for food
preparation were “oregano, cayenne pepper, rosemary, cilantro, paprika, cumin, garlic powder,
and/or ginger”. The response indicated on the pre-and post-survey when asked how often the
household eats fried foods was “once a week”. When asked about the use of low or fat-free dairy,
the pre- and post-survey response was “usually”.

15

In addition, the participant was asked to indicate how often the household eats fast food.
“Once per week” was indicated on the pre-and post-survey. Finally, the pre- and post-survey
response to the question on frequency of food label reading when shopping, was “usually”.
Table 2 Behavioral and Knowledge Based Responses to Nutrition Education Program Survey
Knowledge Based
Questions

Pre-Survey

Post-Survey






Grains
Fruit
Dairy
Vegetables
Protein

Five food groups of
MyPlate







Plant-based proteins

 Lentils
 Black Beans

 Lentils
 Black Beans
 Tofu

Foods high in fiber

 Oatmeal
 Apple
 Corn

 Oatmeal
 Apple
 Corn

Health condition that fiber
can help prevent

 Constipation

 Constipation

Foods with added sugar






 Juice Drinks
 Fruit snacks
 Ketchup, BBQ sauce

Healthier alternatives to
salt

Healthy sources of fats and
oils
Calculate the number of
calories in two servings of
(food label given)
Ingredient that makes up
most of the food product
(ingredient list given)

Grains
Fruit
Dairy
Vegetables
Protein

Cookies, muffins
Juice Drinks
Hot chocolate
Ketchup, BBQ sauce

 No salt seasoning blend






Herbs
Onion powder
Paprika
Garlic salt

 Olive oil
 Nuts
 Avocado

 Olive oil
 Nuts
 Avocado

 340 calories

 340 calories

 Sugar

 Sugar
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Practices to help prevent
food wastage

Strategies to save time
during meal preparation

Behavioral Based
Questions

 Store foods as
recommended
 Freeze extra food for
later
 Proper meal
preparation and
adequate food
portioning
 Read and use food
products before
expiration date
 Follow a grocery
shopping list
 Meal Planning

 Freeze extra food for
later use
 Read and use food
products before
expiration date
 Follow a grocery
shopping list

 Meal Prep
 Meal planning
 Shopping for
ingredients a week
ahead

 Prepare recipes with
more servings and
store extra food
 Meal Prep
 Meal planning
 Shopping for
ingredients a week
ahead

Pre-Survey

Post-Survey

Snacks eaten by
child/children daily.

 Fruits and vegetables
 Milk, cheese and/or
yogurt

 Milk, cheese, and/or
yogurt

Cups of fruit eaten by
child/children daily.

 2 cups

 2 cups

Cups of vegetables eaten
by child/children daily.

 2 cups

 2 cups

Soda consumption
frequency by child/children
Type of beverages
consumed by child
/children weekly.

 Never

 Once a month

 None

 Water, sparkling water

 Oregano, cayenne
pepper, rosemary,
cilantro, paprika,

 Oregano, cayenne
pepper, rosemary,
cilantro, paprika,

Household items used for
food preparation.
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cumin, garlic powder,
and/or ginger

cumin, garlic powder,
and/or ginger

How often household eats
fried food.

 Once a week

 Once a week

How often household
chooses low fat or fat free
dairy

 Usually

 Usually

How often household eats
fast food

 Once a week

 Once a week

Preferred oils or fats used
in meal preparation

 Oils: Olive, avocado,
peanut, vegetable
 Fats: Avocado, olives

 Fats: Avocado, olives

How often you read food
labels when shopping.

 Usually

 Usually

Categories looked at when
reading food labels

Shopping habits

Criteria for choosing
vegetables and fruits

 Fat, cholesterol
 Sodium
 Carbohydrate, added
sugar
 Protein
 Fiber
 Vitamins, minerals
 Follow a budget
 Shop for seasonal fruits
and vegetables
 Organic/Non-GMO
 Seasonal

 Fat, cholesterol
 Sodium

 Compare nutrition
facts labels by price
 Seasonal
 Easily accessible
 Organic/Non-GMO

Green: Positive change in knowledge/behavior
Red: Reduction in knowledge/behavior
Gray: No change in knowledge/behavior
Discussion
Nutrition education is important to increasing the knowledge of parents and guardians
while enabling them to independently make nutritious food choices for themselves and their
children. This study revealed that four, 1-hour weekly nutrition education sessions may increase
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nutrition knowledge of parents and guardians in areas such as plant-based protein options, healthier
alternatives to salt and strategies for meal preparation. In addition, increased changes in nutrition
behavior may occur, specifically in the selection of fruit and vegetables and types of beverages
consumed.
These findings are similar to those of Black et al. which showed that family-based nutrition
programs led to increase dietary behavior changes, by means of a reduction in dietary fat intake
and increased fruit and vegetable consumption.13 This present study showed an increase in dietary
behavior change, but in other areas such as, fruit and vegetable selection and beverage
consumption.
With respect to the program duration, the findings of this current study differed to that of
Murimi et al.14 Their study found a nutrition education period of ≥ 6 months to be effective.14
However, results from this current study indicated that a 1-hour nutrition education session for a
period of four weeks may be effective. Compared to the 5-week web-based DELISH study, this 4week school supported online nutrition education program showed a closer alignment in program
structure and effectiveness, as it showed that an online program with a shorter duration may still
be effective. 15
Among the studies, there is a reoccurring principle, that there may be an increase in overall
nutrition knowledge and behavior change following a structured nutrition education program that
is family-based and/or parent-focused.
Limitations
Despite making considerable effort to have 100 parents and guardians enrolled in this
study, only one person completed the research study. It is felt that this limitation hindered the
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ability to see the full impact of the nutrition education series, had it been undertaken with the
anticipated 100 participants. This activity is not the only one with low parent and guardian
participation. The school district which supported this initiative, also reported low parent responses
and participation in school-initiated activities during this period. It is also believed that the low
participation observed, was a result of challenges encountered by parents and guardians during the
COVID-19 pandemic. The impact of the COVID-19 pandemic resulted in many persons working
from at home, and parents or guardians supporting their children through online distance learning.
This was thought to lead to “Zoom fatigue”. Having the nutrition education sessions during dinner
time was also seen as a limitation of this study.
Another possible limitation was the method used to obtain feedback about knowledge and
behavioral change. Upon reflection, the involvement of a trained nutrition professional who can
probe and clarify questions in the pre- and post-survey, to obtain more meaningful responses
before and after the study, might have been more helpful, considering the challenges associated
with the COVID-19 pandemic. It is felt that leaving completion of the surveys up to the subject
only, does not allow for thoroughness in completion, particularly if the individual is rushed, tired
or busy as many parents are during the current COVID-19 pandemic.
Future research is therefore needed to explore the likelihood of greater impact with more
participation from parents and guardians. In addition, it would be interesting to see if professional
involvement in obtaining responses would provide additional clarity about the responses, and more
information on the program’s impact. Future studies in this area should also explore program times
outside of the family dinner time period.
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Conclusion
The findings of this research indicate that a four-week school supported nutrition education
program providing instruction on “Overview of MyPlate”, “Facts about Sugar, Salt and Fat,”
“Reading Food Labels”, and “Healthy Eating on a Budget” was effective and may increase
nutrition knowledge of parents and guardians, as well as facilitate change in dietary behavior.
Dietary changes are not only limited to the specific individuals involved in the program. In
addition, parents and guardians who implement nutrition knowledge to create healthful habits may
also indirectly improve the health of their child or children, as they too make better dietary choices
and form healthful habits which could impact other aspects of their life. It is anticipated that this
positive impact could potentially afford them a better quality of life in the years to come.
Future research is also needed to determine if greater participation by parents/guardians,
including children along with their parents or guardians during the education sessions, allowance
for greater professional involvement, and offering the program outside of dinner time, could
enhance the impact observed, and further advance the work of the nutrition profession.
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